DNA methylation in rat liver by daminozide, 1,1-dimethylhydrazine, and dimethylnitrosamine.
[methyl-14C]Daminozide (succinic acid 2',2'-dimethylhydrazide; 37 mg/kg), 1,1-[14C]dimethylhydrazine (UDMH; 19 mg/kg), and [14C]dimethylnitrosamine (DMNA; 0.1 mg/kg) were administered by oral gavage to male Sprague-Dawley rats. After 24 hr, the animals were killed and DNA was purified from the livers to constant specific radioactivity. After enzymatic degradation of the DNA to the 3'-deoxynucleotides the level of DNA methylation was determined by HPLC analysis. Radiolabeled 7-methylguanine (7mG) was identified by cochromatography with unlabeled 7mG added as standard after acidic depurination of DNA and HPLC analysis of purines and apurinic acid. All three compounds were found to methylate DNA. The relative potencies were 1:47:4900 for daminozide:UDMH:DMNA. With [methyl-3H]UDMH, the formation of 7mG was investigated as a function of dose administered, at 20, 2, and 0.2 mg/kg. The methylation of DNA was strictly proportional to the dose. The data were used to compare the level of DNA alkylation derived from residues of daminozide and UDMH in treated apple with the genotoxicity of the intake of N-nitroso compounds in Germany and Japan. It is estimated that these residues could lead to a DNA methylation in the liver of about 6% of an average exposure to DMNA.